Introduction
Th e Mesopotamian marshlands are a part of the Tigris-Euphrates Basin, considered by many as the "cradle of civilization". Th e Basin, the largest river system in southwest Asia, has been the focus of the Key Biodiversity Areas Project since 2005, as summarized by Rubec and Bachmann (2008) . Some 106 species of fi sh (including freshwater and marine entrant species) have now been recorded in the non-marine waters of Iraq (Coad et al. in preparation) , signifi cantly expanding earlier species lists published by Al-Daham (1988) and Coad (1991) for Iraqi freshwaters. Additional marine fi sh species also occur in the marine territorial waters of Iraq but are not yet the focus of new studies in Iraq. Th e native fi sh of the southern marshes have historically been dominated by cyprinid species (Barbus spp.). In 1990, prior to major drainage of the southern marshes of Iraq, the United Nations Food and Agriculture Organization (FAO) estimated that the inland catch of fi sh in Iraq was 23,600 tonnes/year with about 60% of this catch coming from the southern marshes of the country. Since that time, inland catches were seriously reduced, this being directly related to habitat destruction and water quality decline. In addition, coastal fi sheries in the Gulf, historically depended on portions of these marshes as spawning grounds and nursery areas for penaeid shrimp and many marine fi sh species, were seriously disrupted (Richardson and Hussain 2006) .
Th ese marshes, a natural refuge for aquatic organisms especially fi sh and birds, were characterized by their high primary productivity of aquatic plants including phytoplankton (Al-Hilli 1977 , Al-Zubaidy 1982 . Th e desiccation of the vast Mesopotamian marshlands, one of the world's most signifi cant wetlands and a centre of global importance for biodiversity, took place primarily in the 1990s (Partow 2001) . Th is was a specifi c policy of the previous Iraqi regime, aimed at thwarting an uprising in the south of the country that occurred following the 1991 Gulf War. In a few short years, the marshlands were nearly destroyed and eff ects on the marshes and the Gulf were severe, with signifi cant reductions in population size of all fi sh and shellfi sh species important to fi sheries. After the end of the previous Iraqi regime in 2003, water was restored to much of the marshland area. Biodiversity surveys, suspended in the area for several decades, were resumed. Th is has included the KBA Project as a key component.
Methodology
Th e KBA surveys used a rapid assessment approach during the winter and summer periods of 2005, 2006, and 2007 . Rapid assessment focused on limited sampling, speed, and effi ciency in terms of costs and logistics -all being practical requirements for fi eld studies in Iraq due to the security and evolving political situation in Iraq since 2003. Fish surveys, as an integrated component of the KBA project along with other disciplines, have generated samples collected from fi shermen who used various methods, including: -Fixed nets: 1.5 m high by 200-1000 m long with mesh size ranging from 2 cm to 8 cm, which are set and retrieved in a two-person process. Th ese nets are locally-made. -Seine nets: 10 m high by 500 m long, which require 12 people to set and gather.
-Electro-shocking: 220-300 V appliances are used to create a localized electrical fi eld using a 2 m electrifi ed net with a 0.5 cm mesh size usually attached to a pole. Th e appliances used are either truck batteries or small gas generators. -Poisons of various kinds and gill netting.
Fish collected from the local markets and interviews held with fi shermen and other local residents were additional sources of information. Th e fi eld team purchased the fi sh samples directly from fi shermen; after the fi eld trips these fi sh were transported to the lab in an ice-chest. Fish were identifi ed to family, genus and species, and counts, weights and lengths were recorded. Species were identifi ed using Khalaf (1961) , Mahdi (1962) and Al-Daham (1982) , and then verifi ed against keys prepared for the forthcoming book by Coad et al. (in preparation) as well as the Canadian Museum of Nature's Middle East database maintained by Coad (www.briancoad.com) . 
Fish fauna observations

Freshwater fishes of Iraq -a new field guide
In 2009, it is hoped that a new book, Th e Freshwater Fishes of Iraq, will be published (Coad et al. in preparation) . It will include line drawings, species status, biological descriptions and selected photographs of 43 freshwater, 10 exotic, and 53 species of marine origins, in total 106 species of fi sh that are found in the inland waters of Iraq. Th e book project has received support from Nature Iraq; the Italian Ministry of Environment, Land and Sea; the Canadian International Development Agency; and the Canadian Museum of Nature. Th e book will also include information on the economic importance and conservation concerns for each species of fi sh listed. An interpretation of the data in this forthcoming book for Iraqi fi sh species is here Rubec and Coad (2007) have developed an interpretation of ecological importance of fi sh species. Regrettably, no national or current fi sheries assessment is available in Iraq which would permit offi cial listing of species at risk in that country. Th us, in this current paper, particular fi sh species are noted by the authors as possible "SSCs" because they are generally ranked "high" in economic importance and also "high" or "possibly high" due to conservation concerns, are believed or known to be "rare" or "endangered" as a species in Iraq or elsewhere (such as in bordering nations), or are on the IUCN Red List (IUCN 2009) . Th e data presented in Table 3 is meant only as a starting point for ongoing development and review in Iraq. It could provide guidance for further development of fi sh species and fi shery stocks conservation and management measures. In Coad et al. (in preparation) and as summarized in Table 3 , fi ve Barbus species are identifi ed as under ecological or economic pressure, particularly in neighbouring countries. It is speculated that this also applies to Iraq. It should be noted that Aphanius mento is locally abundant but does not appear to be widely distributed, so it could also be a species at risk nationally in Iraq (it is rarely collected and easily missed as surveys have tended to concentrate on the larger commercial species). Th e marine species, including the families Carcharhinidae (except Carcharhinus leucas), Engraulidae, Clupeidae (except Tenualosa ilisha which spawns in freshwater), Ariidae, Mugilidae (except Liza abu, a freshwater resident), Hemiramphidae, Belonidae, Platycephalidae, Sillaginidae, Sparidae, Sciaenidae, Gobiidae, Scatophagidae, Stromateidae and Soleidae are all represented by marine populations which are in their "normal" habitat. Th is is because the economic importance, numbers and conservation needs of these marine species are generally not assessed in Coad et al. (in preparation) which is focused on the species occurring in the freshwater biome of Iraq. However, as many of the marine fi sh are rare or occasional migrant species to those freshwaters, they are generally not breeding or maintaining large populations in the freshwaters of Iraq. Th ere are also some marine species that have been introduced into saline lakes of Iraq such as Acanthopagrus latus (Coad, personal observation) .
Discussion of fish fauna in the southern marshes of Iraq
In three years of surveys from 2005 to 2007, the KBA project fi sh surveys have recorded observations in a range of 41 to 52 fi sh species (including freshwater and marine entrant species) in the marshes of southern Iraq. Th e dominant fi sh in the marshes as recorded by Abd (2005 Abd ( , 2006a for the Nature Iraq Key Biodiversity Areas surveys from [2005] [2006] [2007] are from the family Cyprinidae. Th is was also reported by Partow (2001) . Th ese remain the most important species in terms of commercial fi shery production for the marshes. In terms of dominance in numbers in 2005 to 2007, the leading three species are Carassius auratus (locally known as buj-buj), Liza abu (khishni) and Barbus luteus (himri). Th e fi sh that ranks fi rst in catch weights is Silurus triostegus (jirri) but this is a species not eaten by local residents for cultural reasons (absence of scales). Th ese results are comparable to those reported in Richardson and Hussein (2006) -their highest recorded number of species was 23 species in Hammar Marsh, and the lowest was 15 species in Hawizeh Marsh in their 2005 surveys. Th ose authors also reported greatly reduced catches of the popular, endemic species Barbus sharpeyi (bunni), and signifi cant inclusion of marketable but introduced species such as Carassius auratus as well as unpopular species such as Silurus triostegus. Twenty-two species of fi sh have been separately reported in the southern reaches of the Tigris River near the city of Qurna (Mohammed 2007 ) -most of these species were also observed in these KBA surveys. Hussain et al. (2008) report a total of 25 fi sh species (18 freshwater and seven marine species) in studies of fi sh composition and ecological indices at three re-fl ooded marshes in southern Iraq (Suq Al-Shuyukh, Hawizeh and east Hammar marshes) noting the dominant species were Liza abu and Carassius auratus.
Barbus xanthopterus (gattan) appears to have decreased in abundance in the last several decades which is attributed to drainage of marshes and damage to nursery areas. Barbus grypus (shabout) was absent in the 2006 summer KBA survey of all the southern marsh areas. However, Abd (2006b) noted that B. grypus has been observed elsewhere in Iraq, notably in the Umm Ar Risaas area near the city of Abadan along the border with Iran.
Of the 16 proposed SSCs in Table 3 , Barbus grypus, B. esocinus, B. xanthopterus, and Liza abu are also included. Barbus sharpeyi, a fi sh species further noted in the KBA marsh surveys, may also be of some concern as it is part of the overall Barbus family of fi sh that are all generally under pressure in neighboring countries.
Several areas, where future study and fi sheries program development are needed, include: 1. As this aspect of the KBA work was necessarily tied to the fi eld schedule for birds, sampling in other periods of the year with more time for fi eld work is advisable. 2. An assessment of fi sh food safety needs to be done, as water quality remains poor in many of the areas surveyed. 3. Fish sampling in other regions of Iraq, where fi eld surveys have not yet been possible, is urgently needed. 4. Species that are now observed to be low in abundance will require particular conservation management attention, reduction in fi shing, and supplementary production through fi sh hatcheries and fi sh farming. 5. National criteria and a listing of fi sh "Species of Special Concern" should be officially developed for Iraq to assist in targeting conservation and management measures and regulations, both for fi sheries stocks and for species at risk. 6. Electro-shocking of fi sh is practiced in many areas in southern and northern Iraq.
Poison and explosives have also been used in certain areas. Particular attention to the introduction of sustainable fi shing methods, proper nets and training for local communities and fi shermen is urgently needed. Th is will assist in improving the economic situation for local people and protecting the resource for future generations.
Conclusions
Th e Key Biodiversity Areas project, based on a rapid assessment approach by Nature Iraq from 2005 to 2007, has identifi ed signifi cant information on the status and distribution of ecologically and economically critical fi sh species for Iraqis. In three years of surveys, a range of 41 to 52 species (including freshwater and marine entrant species) were recorded in marshes in southern Iraq. Several recommendations are presented for further scientifi c and management studies. Sixteen fi sh species are proposed as possible "Species of Special Concern" in consideration of the design of a fi sheries management strategy for Iraq based on ecological and economic factors. 
